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Abstract
7KLVVWXG\DLPVDWH[SORULQJWKHSURGXFWLRQRI'XWFK
ZRUG VWUHVV E\ )UDQFRSKRQH OHDUQHUV RI %HOJLDQ
'XWFK)ROORZLQJRWKHU VWXGLHV LWZDV K\SRWKHVL]HG
WKDW SDUWLFLSDQWV ZRXOG VKRZ D SUHIHUHQFH IRU
VWUHVVLQJ WKH ILQDO V\OODEOH 7KLV K\SRWKHVLV ZDV
FRQILUPHG EXW WKH ODUJH YDULDELOLW\ LQ WKH GDWD DQG
WKH ODFNRIDJUHHPHQWEHWZHHQ ODEHOOHUVVXJJHVW WKDW
WKHUHLVPRUHWRLW

1. Introduction
'XWFK LV D YDULDEOHVWUHVV ODQJXDJH ZKHUH
VWUHVV LV D OH[LFDO SURSHUW\ RI ZRUGV
5LHWYHOG	 YDQ+HXYHQ  WKDW FDQ EH
XVHG FRQWUDVWLYHO\ HJ voorkomen, ?WR
KDSSHQ? YV voorkomen, ?WR SUHYHQW?
)UHQFKGRHVQRWKDYHFRQWUDVWLYHVWUHVV WKH
VWDQGDUGILQDOSURPLQHQFHLQLVRODWHGZRUGV
GLVDSSHDUV ZKHQ WKH\ DUH ORFDWHG LQ QRQ
ILQDOSRVLWLRQLQDODUJHUZRUGJURXSOHDYLQJ
DZRUGJURXSILQDODFFHQW /DFKHUHW'XMRXU
	%HDXJHQGUH'L&ULVWR5DVLHU
 5DWKHU WKDQ EHLQJ FRQWUDVWLYH WKLV
?SULPDU\?DFFHQWKDVDGHPDUFDWLYHIXQFWLRQ
 ,Q 'XWFK ZRUG VWUHVV LV XVHG DV DQ
LPSRUWDQW FXH IRU ZRUG UHFRJQLWLRQ &XWOHU
9DQ/H\GHQ	YDQ+HXYHQDQG
'XWFK VSHDNHUV KDYH EHHQ VKRZQ WR EH
VHQVLWLYHWRPLVVWUHVVLQJ&XWOHU
 %HFDXVH )UHQFK VSHDNHUV GR QRW KDYH D
OLQJXLVWLFDOO\ HQFRGHG SURPLQHQFH DW WKH
ZRUG OHYHO WKH\ KDYH VRPHWLPHV EHHQ
FODLPHGWREH?VWUHVVGHDI?HJ3HSHUNDPS
	'XSRX[$OWPDQQ+RZHYHU
UHFHQW UHVHDUFK VHHPV WR VKRZ WKDW ZLWK
WUDLQLQJ )UDQFRSKRQHV PLJKW EH DEOH WR
SHUFHLYHVWUHVVFRQWUDVWV6FKZDE	/OLVWHUUL

,Q )UHQFKVSHDNLQJ %HOJLXP 'XWFK LV
WDXJKWDVDIRUHLJQODQJXDJHLQPRVWSULPDU\
DQG VHFRQGDU\ VFKRROV $FFRUGLQJ WR WKH
VXUYH\HG VWXGHQWV DQG WHDFKHUV
SURQXQFLDWLRQ DQG SURVRG\ KRZHYHU DUH
RIWHQ QHJOHFWHG LQ 'XWFK DV D )RUHLJQ
/DQJXDJH ')/ FRXUVHV VR WKDW PRVW
OHDUQHUV PD\ QRW EH IDPLOLDU ZLWK 'XWFK
ZRUGVWUHVV
7KHSURGXFWLRQRI'XWFKZRUGVWUHVVKDV
EHHQDGGUHVVHG LQ VPDOOVFDOHGVWXGLHVZLWK
)UDQFRSKRQH OHDUQHUV RI'XWFK DV D VHFRQG
ODQJXDJH'6/E\&DVSHUVDQGYDQ6DQWHQ
DQGDVD IRUHLJQ ODQJXDJH ')/E\
+HLGHUVFKHLGW DQG +LOLJVPDQQ  DQG
0LFKDX[HWDO %DVHGRQ WKH UHVXOWV
RI WKHVHVWXGLHVLWVHHPVFOHDU WKDW WKH')/
SRSXODWLRQ KDV WR EH DQDO\VHG VHSDUDWHO\
IURP WKH '6/ RQH DV WKH ODWWHU JURXS
SUREDEO\ DV D UHVXOW RI UHFHLYLQJ DQRWKHU
W\SHRILQSXWYL]QDWLYHVSRNHQ'XWFKKDV
EHHQ IRXQG WR EH PRUH SURILFLHQW LQ
SURGXFLQJ FRUUHFWO\ ORFDWHG VWUHVV $V IRU
WKH ')/ JURXS LW ZDV FRQFOXGHG WKDW
OHDUQHUVWHQGWRVWLFNWRWKHLU/SDWWHUQEXW
FDQ DOVR HYROYH WR DSHQXOWLPDWH VWUHVV \HW
QRWDOZD\VEHLQJWKHUHTXLUHGVWUHVVSRVLWLRQ
LQ'XWFKDVWLPHJRHVE\
7KLV SDSHU LQYHVWLJDWHV')/ZRUG VWUHVV
SURGXFWLRQ )ROORZLQJ &DVSHUV 	 YDQ
6DQWHQ  0LFKDX[ HW DO  DQG
6FKZDE	/OLVWHUULZHK\SRWKHVL]HG
 7R RXU NQRZOHGJH QR VWXG\ KDV GHDOW ZLWK WKH
SHUFHSWLRQ RI 'XWFK ZRUG VWUHVV E\ )UDQFRSKRQH
')/OHDUQHUVZKLFKZLOOEHWKHIROORZLQJVWHSLQWKH
FXUUHQWUHVHDUFKSURMHFW
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WKDW)UDQFRSKRQHVSHDNHUVZLOOWUDQVIHUWKHLU
/ILQDOSURPLQHQFHSDWWHUQWR'XWFKZRUGV
$V IDPLOLDULW\ZLWK D SKUDVHILQDO DFFHQW LQ
WKH / PLJKW OHDG WR D ELDV WRZDUGV ILQDO
SURPLQHQFH LQ WKDW SRVLWLRQ ZH DOVR
LQYHVWLJDWHG WKLV K\SRWKHVLV $V D UHVXOW
QRQSKUDVH ILQDO ZRUGV PLJKW EHDU ILQDO
VWUHVV OHVV RIWHQ LQ ')/ SURGXFWLRQ WKDQ
SKUDVHILQDORQHV

2. Method 
2.1. Participants 
')/OHDUQHUVDJHUDQJHPHDQDJH
IHPDOHVDQGQDWLYHVSHDNHUVRI
%HOJLDQ'XWFKDJHUDQJHPHDQDJH
IHPDOHVWRRNSDUWLQWKHH[SHULPHQW
)UHQFK ZDV WKH RQO\ PRWKHU WRQJXH RI WKH
VHOHFWHG')/VSHDNHUV

2.2. Materials 
H[LVWLQJ'XWFKWKUHHV\OODEOHZRUGVZHUH
XVHG7KH\ZHUHFODVVLILHGDFFRUGLQJ WR WKH
VWUHVV UXOHV IRU VLPSOH[ ZRUGV E\
7URPPHOHQ	=RQQHYHOG7KHZRUGV
ZHUH VSOLW LQWR WKUHH FDQRQLFDO VWUHVV
SRVLWLRQV LQLWLDO pagina, ?SDJH? PHGLDO
collega, ?FROOHDJXH? DQG ILQDO anoniem,
?DQRQ\PRXV? (DFK ZRUG ZDV SUHVHQWHG
WKULFHLQDFDUULHUVHQWHQFHX heb ik gezegd
?;,VDLG?Ik heb X gezegd?,;VDLG?DQGIk 
heb gezegd X ?, VDLG ;? OHDGLQJ WR D 
VHQWHQFHUHDGLQJWDVN

2.3. Procedure 
6SHDNHUV ZHUH UHFRUGHG LQGLYLGXDOO\ LQ D
TXLHWURRP%HIRUHWKHUHFRUGLQJWKH\ILOOHG
LQ D IRUP FRQWDLQLQJ TXHVWLRQV DERXW WKHLU
OHDUQHU SURILOH OHQJWK RI 'XWFK OHDUQLQJ
DJH DW VWDUW RI OHDUQLQJ DJH DQG RWKHU
NQRZQVSRNHQODQJXDJHV
 7KHWULDOSKDVHVWDUWHGDIWHUDQLQVWUXFWLRQ
DQG WUDLQLQJ VHVVLRQ VLPLODU WR WKH WULDO $
7DVFDP0.,,UHFRUGHUDQGD6HQQKHLVHU
3&KHDGVHWPLFURSKRQHZHUHXVHG

2.4. Analysis 
7KH GDWD ZHUH SHUFHSWXDOO\ ODEHOOHG
LQGHSHQGHQWO\ E\ D KLJKO\SURILFLHQW 'XWFK
VSHDNLQJQDWLYH)UHQFKVSHDNHU/DEHOOHU
/DEDQGWZRQDWLYH'XWFKVSHDNHUV/DE
 /DE  DOO RI ZKRP ZHUH SKRQHWLFDOO\
WUDLQHG$IWHU OLVWHQLQJ DV RIWHQ DV UHTXLUHG
WR WKH VWLPXOL WKH ODEHOOHUV LQGLFDWHGZKLFK
V\OODEOH WKH\ SHUFHLYHG DV VWUHVVHG 
&DVHV RI GRXEW FRXOG EH H[SUHVVHG DV
?""?HWF

3. Results 
3.1. Interrater agreement
,QWHUUDWHU UHOLDELOLW\ RQ WKH ODEHOOHG ')/
GDWD\LHOGHGț /DEDQG/DEț
   /DE  DQG /DE  DQG ț   
/DEDQG/DEDOODJUHHPHQWVWKXVEHLQJ
?VXEVWDQWLDO? DFFRUGLQJ WR /DQGLV 	 .RFK
 EXW QRW SHUIHFW 7KH DJUHHPHQW
EHWZHHQ/DEDQGLVVOLJKWO\KLJKHUWKDQ
WKHRWKHUFRPELQDWLRQV7KHKLJKHVWțVFRUHV
SHUSDUWLFLSDQWDUHIRXQGIRUVSHDNHU')/
ț DQGUHVSZKHUHDV
WKHORZHVWDUHIRXQGIRU')/ț 
DQG/RZNDSSDV LQGLFDWH WKDW
WKHODEHOOHUVJHQHUDOO\GLGQRWKHDUDQGPDUN
WKH VDPH V\OODEOH DVSURPLQHQWRU WKDW WKH\
KHVLWDWHGEHWZHHQVHYHUDOV\OODEOHV
 )RU WKH QDWLYH VSHDNHU JURXS LQWHUUDWHU
DJUHHPHQWLVDOPRVWSHUIHFWț!IRUDOO
SDLUVRIUDWHUV

Table 1: Percentages (and counts) 
consensus between labellers for 1
st
, 2
nd
 and 
3
rd
 canonical stress position broken down by 
perceived stress position.


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3.2. Consensus 
%DVHGRQWKHODEHOVSHUODEHOOHUDFRQVHQVXV
YDULDEOH ZDV FRPSXWHG FRQVHQVXV EHLQJ
UHDFKHGZKHQSHUZRUGDOOODEHOOHUVPDUNHG
WKHVDPHV\OODEOHDV SURPLQHQW
7DEOH  VKRZV WKH FRQVHQVXV YDOXHV SHU
FDQRQLFDO VWUHVV SRVLWLRQ 63 IRU WKH ')/
VSHDNHUV7KHVKDGHGFHOOVFRQWDLQWKHFDVHV
ZKHUH FDQRQLFDO DQG SHUFHLYHG VWUHVV
FRQFXU OHDGLQJ WR FRUUHFW UHVXOWV 7KH
RYHUDOOSHUFHQWDJHRIFRUUHFWVWUHVVDPRXQWV
WR  YV  IRU WKH QDWLYH JURXS
VHH  IRU PRUH GHWDLOV $FFRUGLQJ WR WKH
K\SRWKHVLVFDQRQLFDO63VKRXOGKDYHEHHQ
OHDVWSUREOHPDWLFZKLFKKDVEHHQERUQRXW
63\LHOGV WKHEHVW UHVXOWV FRUUHFW
IROORZHG E\ 63  ZKLFK LV DW
FKDQFH OHYHO DQG 63  2Q WKH
ZKROH WKHUH LV D SUHIHUHQFH IRU V\OODEOH 
UHJDUGOHVVRI WKHFDQRQLFDO63EXW
WKHUH LV DOVR VXEVWDQWLDO YDULDWLRQ LQ WKH
UHPDLQGHU RI WKH GDWD :KLOH WKHUH LV D
FOHDUHUSUHIHUHQFHIRUV\OODEOHLQWKHRWKHU
FDVHV 63 VKRZV D GLIIHUHQW SDWWHUQ ERWK
V\OODEOH  DQG  \LHOG DSSUR[  RI
FRQVHQVXVFKDQFH
,Q URXJKO\  RI WKH FDVHV ZLWK 63
DQG63QR DJUHHPHQW LH ?QRFRQVHQVXV?
LQ WKH WDEOH ZDV UHDFKHG EHWZHHQ WKH
ODEHOOHUV ZKLOH WKLV SHUFHQWDJH UHDFKHV
 IRU 63 6WULNLQJO\ ?QR FRQVHQVXV?
YHU\RIWHQKDVWKHVHFRQGKLJKHVWIUHTXHQF\
DIWHU FRQVHQVXV RQ WKH UG V\OODEOH 7KLV
HLWKHU PHDQV WKDW WKH ODEHOOHUV FRXOG QRW
GHWHUPLQH ZKLFK V\OODEOH ZDV VWUHVVHG RU
WKDW WKH\ SHUFHLYHG GLIIHUHQW RU VHYHUDO
V\OODEOHVDVVWUHVVHG

3.3. Percentage of correct stress
7KHSHUFHQWDJHRIFRUUHFWVWUHVVLQWKH')/
PDWHULDO EHLQJ  VHH  LW VHHPV
VDIH WR FODLP WKDW WKH')/ VSHDNHUV LQ WKLV
VWXG\ KDG QRW PDVWHUHG 'XWFK ZRUG VWUHVV
\HW


Figure 1: Percentages of correct stress per 
speaker, ranked from lowest to highest.

)LJXUHVKRZVWKHSHUFHQWDJHRIFRUUHFW
ZRUGVWUHVVSHU VSHDNHU7KHKLJKHVW VFRUHV
DUH UHDFKHG E\')/ DQG')/ EXW GR
QRWH[FHHG7KHORZHVWVFRUHLVIRXQG
IRU ')/ ZKR XQVXUSULVLQJO\ LV DOVR WKH
SDUWLFLSDQW ZLWK WKH ORZHVW țYDOXHV
+RZHYHUWKHSDUWLFLSDQWZLWKWKHKLJKHVWț
VFRUHV')/GRHVQRWDFKLHYHWKHKLJKHVW
FRUUHFWQHVV VFRUH  PHDQLQJ WKDW D
FOHDU VWUHVV UHDOLVDWLRQ GRHV QRW QHFHVVDULO\
LPSO\DFRUUHFWVWUHVVORFDWLRQ7KHPDMRULW\
RI WKH SDUWLFLSDQWV UHDFK EHWZHHQ  DQG
 FRUUHFWQHVV ZKLFK DJDLQ VKRZV KRZ
OLWWOHJUDVS WKH VSHDNHUVKDGRI'XWFKZRUG
VWUHVV
 $ UHSHDWHG PHDVXUHV $129$ ZLWK
*UHHQKRXVH *HLVVHU FRUUHFWLRQ RI WKH
SHUFHQWDJHFRUUHFWDJJUHJDWHGRYHUVWLPXOXV
ZRUGVZLWKFDQRQLFDO63DQGZRUGSRVLWLRQ
LQ WKH VHQWHQFH DV ZLWKLQVXEMHFWV IDFWRUV
DQG/DVEHWZHHQVXEMHFWVIDFWRUVKRZVDQ
HIIHFW RI / )   S DQG
FDQRQLFDO63) SDQGDQ
LQWHUDFWLRQ EHWZHHQ FDQRQLFDO 63 DQG /
) S7KLVPHDQVWKDWWKH
')/ SURGXFWLRQ YDULHV D ORW PRUH IRU
GLIIHUHQW FDQRQLFDO 63V WKDQ WKH QDWLYH
SURGXFWLRQ GRHV 3DLUZLVH FRPSDULVRQV
UHYHDOWKDWWKHHIIHFWRI63LVFDXVHGE\WKH
GLIIHUHQFH EHWZHHQ 63 DQG WKH RWKHU 63V
&RQWUDU\WRRXUK\SRWKHVLVWKHUHLVQRHIIHFW
RI WKH SRVLWLRQ LQ WKH VHQWHQFH ) 
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 LQV PHDQLQJ WKDW WKHUH LV D ELDV
WRZDUGV V\OODEOH  DW WKH ZRUG OHYHO VHH
EXWQRWDWWKHSKUDVHOHYHO7KHUHLVQR
LQWHUDFWLRQ EHWZHHQ / DQG SRVLWLRQ LQ
VHQWHQFH )   LQV DQG EHWZHHQ
SRVLWLRQ LQ VHQWHQFH / DQG 63 )
LQV

 
 

Figure 2: Stressed syllable per word and 
canonical SP1 (A), SP2 (B) and SP3 (C). 

3.4. Variability in the data 
)LJXUH VKRZV WKH VWUHVVHG V\OODEOH EDVHG
RQFRQVHQVXVSHUFDQRQLFDO63DQGVWLPXOXV
ZRUG 63 SDQHO & VKRZV OHVV YDULDELOLW\
Ȥ?   LQV WKDQ FDWHJRULHV 63
SDQHO $ DQG 63 SDQHO % ZKHUH WKH
VWUHVVHG V\OODEOH VHHPV WR YDU\ PRUH
GHSHQGLQJRQWKHVWLPXOXVZRUGSURQRXQFHG
UHVS Ȥ?   S DQG Ȥ? 
S
*LYHQWKHYDULDWLRQLQWKHGDWDWKHZRUGV
ZHUH IXUWKHU DQDO\VHG DFFRUGLQJ WR WKHLU
IRUPDQGVWUHVVSDWWHUQVLPLODULW\WR)UHQFK
7KH ZRUGV ZHUH VSOLW LQWR IRXU FDWHJRULHV
 VDPH IRUP VDPH SURPLQHQFH ORFDWLRQ
HJ chocola )U ?FKRFRODW? ?FKRFRODWH?
 VDPH IRUP GLIIHUHQW SURPLQHQFH
ORFDWLRQ HJmarathon GLIIHUHQW IRUP
VDPH SURPLQHQFH ORFDWLRQ HJ abrikoos
)U ?DEULFRW? ?DSULFRW?  GLIIHUHQW IRUP
GLIIHUHQW SURPLQHQFH ORFDWLRQ HJ
DXJXVWXV )U ?DR?W? ?$XJXVW? )LJXUH 
VKRZV WKH GLVWULEXWLRQ RI VWUHVVHG V\OODEOHV
SHUFDWHJRU\

Figure 3: Percentage of stressed syllable 
per form and stress category (see text). 

&DWHJRULHV  DQG  \LHOG SURSRUWLRQDOO\
PRUH ?QR FRQVHQVXV? UHVS  
WKDQRWKHUFDWHJRULHV)XUWKHUPRUHFDWHJRU\
 \LHOGV VWUHVV PRUH RIWHQ RQ V\OODEOH 
WKDQRWKHUFDWHJRULHV
   ,Q FRQWUDVW VWUHVV RQ
V\OODEOH  RFFXUV PXFK OHVV RIWHQ LQ
FDWHJRU\WKDQLQRWKHUFDVHV
&DWHJRU\
FRPSULVHV ZRUGV VXFK DV collega )U
?FROO?JXH? (Q ?FROOHDJXH? DQG augustus
2QH FRXOG DUJXH WKDW D FRUUHFW VWUHVV
ORFDWLRQRQ WKHVHFRQGV\OODEOH LV UHODWHG WR
B 
C 
A 
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WKH KLJK IUHTXHQF\ RI WKRVH ZRUGV ,I
DQ\WKLQJWKLVUHVXOWDOVRVXJJHVWVWKDWZRUGV
IRUPDOO\ OHVV VLPLODU WR )UHQFK VKRXOG EH
YLHZHG VHSDUDWHO\ DV WKH\ VHHP WR OHDG WR
DQRWKHU VWUHVVLQJ EHKDYLRXU DQG PLJKW EH
OHVVSURQHWRWKHWUDQVIHURIWKH)UHQFKILQDO
SDWWHUQ

4. Conclusion and discussion
7KH ORZ VFRUHV RI WKH SDUWLFLSDQWV FOHDUO\
VKRZSRRUNQRZOHGJHRI'XWFKZRUGVWUHVV
2Q WKH ZKROH WKH VSHDNHUV UHOLHG RQ WKHLU
ILQDO / SDWWHUQ WR VWUHVV WKH VWLPXOL
UHJDUGOHVV RI WKH / FDQRQLFDO VWUHVV
SRVLWLRQ 7KLV JOREDOO\ VXSSRUWV RXU
K\SRWKHVLV
 +RZHYHU DOO FDVHV WDNHQ WRJHWKHU WKH
KLJKHVW SHUFHQWDJH RI ILQDO VWUHVV DPRXQWHG
WRZKLFKPHDQVWKDWLQWKHUHPDLQGHU
RI WKHFDVHVWKHUHLVHLWKHUYDULDELOLW\ LQWKH
UHDOL]HGVWUHVVSRVLWLRQRUODFNRIDJUHHPHQW
EHWZHHQ WKH ODEHOOHUV 7KH VHFRQG PRVW
IUHTXHQW ODEHOOLQJ DIWHU V\OODEOH  ZDV QRW
DQ\ RWKHU VWUHVV SRVLWLRQ EXW WKH FDWHJRU\
?QR FRQVHQVXV? DIWHU WKH ODEHOOLQJ SURFHVV
WKHODEHOOHUVDOOVWDWHGKRZXQVWDEOHWKH\KDG
IRXQG WKHGDWD VRPHRI WKH VWLPXOLEHDULQJ
VHYHUDO SURPLQHQFHV VRPHWLPHV IHOW WR EH
UHQGHUHG ZLWK GLIIHUHQW FXHV ,Q WKH
DIWHUPDWK RI WKLV SURGXFWLRQ VWXG\ DOO
SURGXFWLRQ GDWD ZLOO EH DFRXVWLFDOO\
DQDO\VHG WR ILQG WKH UHDVRQ IRU WKLV
SHUFHSWXDO XQFHUWDLQW\ +\SRWKHWLFDOO\ LI
VHYHUDO V\OODEOHV ZHUH LQGHHG VWUHVVHG RQH
FRXOG DUJXH WKDW VRPH NLQG RI ?DUF
DFFHQWXHO? KDV EHHQ SURGXFHG 'L &ULVWR
 RU WKDW WKH SDUWLFLSDQWV VKRZHG DQ
XQVWHDG\EHKDYLRXUEHFDXVHRIWKHODFNRID
PHQWDOO\ VWRUHG VWUHVV +RZHYHU DV VRPH
ZRUGV FDWHJRU\  VKRZHG D SUHIHUHQFH
WRZDUGV VWUHVV RQ WKH VHFRQG V\OODEOH RQH
FRXOG DOVR DUJXH WKDW LQ VRPH FDVHV WKH
SDUWLFLSDQWV UHDOLVHG WKDW WKHUH LVDSURVRGLF
GLIIHUHQFHEHWZHHQ'XWFK DQG)UHQFK7KLV
ZRXOGEH LQDJUHHPHQWZLWK WKHILQGLQJVRI
0LFKDX[HWDO
 )LQDOO\ FRQWUDU\ WR RXU H[SHFWDWLRQV D
ILQDO ORFDWLRQ RI WKH ZRUG ZLWKLQ WKH
VHQWHQFH GLG QRW \LHOG ILQDO VWUHVV PRUH
RIWHQZKLFK IRUFHV XV WR UHMHFW RXU VHFRQG
K\SRWKHVLV

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